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3P®PEKTUBHOCTb NCUXUYECKOW CAMOPEIYNALMUN, SMOLIMOHATIbHASI YCTONYUBOCTb
N CTPECC-YA3BUMOCTb CMOPTCMEHOB-TEHHUCUCTOB MO METOAOMKE BbIBOPA LIBETOB
B CBA3U C ®YHKUUOHAINBbHLIM COCTOAHMEM HEPBHO-MbILWEYHOIO AMNMAPATA

BbisieneHa e3aumMocesi3b 3/1eKmpoHelipomMuozpaghuyecKux U Mcuxosio2udecKux XapakmepucmuK y CropmcMeHo8-meHHuUcucmos: 6osee
8bICOKOU CKopocmu nposedeHuUs1 HEP8HO20 UMIYJIbCa coomeemcmeosasnu 6osiee HU3KuUll yposeHb cmpecca, 6osiee 8biCOKuUll yposeHb 3ghghekmu-
eHOCMU nicuxu4eckoli camope2ynsiyuu u adanmueHocmu, 6osiee 8bICOKUll ypo8eHb 3MOYUOHaIbHOU ycmolidueocmu. YcmaHoesieHa cmamucmu-
4ecKuU 3Ha4yumasi MoJioXumesbHasi Koppensiyusi mexdy koaghguyueHmom eezemamueHo20 b6anaHca no mecmy M. Jliowepa u ckopocmbio npose-
OeHusi Hep8HO20 UMIYbCca M0 MOMOPHbLIM 80/10KHaM cpedUHHO20 Hepea eepxHell KOHeYHOCMU, YMo Moxem 6bimb 06y Cc/108/1€HO (BYHKUUOHaITb-
HbIM cocmosiHueM cepdeyHo-cocyducmoli cucmembi. lonyyeHHble pe3ysibmambel Mo2ym 6bimb UCMO/Ib308aHb! 0151 KOPPEKYUU MPEHUPO8OYHO20
npoyecca Mos100bIX COPMCMEHO8-MEeHHUCUCMOS.

Kniouyeenie cnoea: anekmpoHelipomuozpacghusi, ckopocmb rnpoeedeHuUsi HEP8HO20 UMITY/IbCa, yPOS8EHb cmpecca, Ncuxu4eckasi camopezayrisi-
yus, adanmueHOCMb, IMOYUOHasIbHasi ycmoli4yueocmb, CIOPMCMEHbI, MEHHUC.
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EFFICIENCY OF PSYCHIC SELF-REGULATION, EMOTIONAL STABILITY AND STRESS-VULNERABILITY
OF ATHLETES-TENNIS PLAYERS BY THE METHOD OF CHOOSING COLORS IN CONNECTION
WITH THE FUNCTIONAL STATE OF THE NEUROMUSCULAR APPARATUS

The relationship among electromyographic and psychological indices in athletes performing in tennis was found. Higher motor nerve conduc-
tion velocity response corresponded to a lower level of stress, a higher level of effectiveness of mental self-regulation and adaptability, a higher
level of emotional stability. Statistically significant positive correlation between autonomic nervous system balance coefficient (by M.Lusher's test)
and median motor nerve conduction velocity was revealed. This might be due to functional state of cardiovascular system. The obtained results can
be used to correct the training process of young athletes.

Key words: stimulation electromyography, motor nerve conduction velocity, stress level, psychic self-regulation, adaptability, emotional stabil-

ity, athletes, tennis.
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THE EFFECT OF PHOTOSENSITIVE PIPTIDOMYMETICS ON THE CONTENT
OF PRODUCTS OF LIPID PERCEPTION OXIDATION IN CELL CULTURE

The purpose of the study was to evaluate the possibility of photosensitive peptidomimetiks influencing the processes of lipid
peroxidation in the culture of cells. The results have shown that the cells that were cultured with the addition of an open and
closed form of peptidomimetics GS-DProSw to the predominant changes in the level of the formation of malonic dialdehyde were

not observed.

Key words: peroxidation of lipid oxidation, peptidomimetik, lymphoblastoma.

Introduction. Increased formation of active forms of ox-
ygen, increase of the level of products of free radical lipid
peroxidation oxidation and decrease in the activity of antioxi-
dant systems is observed in the pathogenesis of many dis-
eases, in particular during the development of malignant
neoplasms [1].

It is known that free radicals are one of the carcinogen-
ic factors. They are present at all stages of the develop-
ment of the tumor and have high reactivity and can cause
damage to the lipid bilayer of cell membranes and directly
to DNA molecules [1, 2].

Lipoperoxides are quite unstable, and are subjected to
further oxidative degeneration. In this case, accumulate
secondary oxidation products, the most important of which
are malonic dialdehyde (MDA) [3].

Accumulation of lipid peroxidation (LPO) products in the
body and the development of endotoxicosis leads to stimu-
lation of the monooxygenase system, changes in lipid,
hormonal, immune, micronutrient, neurotransmitter status,
number of binding sites and affinity of receptors to ligands,
and depletion of the antioxidant system [4]. Previously, we
showed a significant difference in the action of photosensi-
tive peptidomimetics on tumor cell models in vitro in vivo
[5]. However, in contrast to the traditional photo of dynamic
therapy with irradiation in a narrow range of wavelengths, a
photo-sensitive peptidomimetic is activated by visible light,
so it is likely that the launch of cell death occurs without the
formation of active forms of oxygen. To check this hypoth-
esis, it was important to evaluate lipid peroxidation. There-
fore, the purpose of our work was to determine the effect of
photosensitive peptidomimetik (FPM or PM) on the content

of lipid peroxidation products in the mouse lymphoblast cell
line L1210. The tasks of the work were:

— Determine how the closed and open form of FPM af-
fects the level of TBA-active products.

— Determine how the level of diene, triene conjugates
and Schiff bases changes under the action of test sub-
stances.

— Determine the effect of FPM on the number of cells in
a proliferative pool.

Materials and methods. The study used cell lines
L1210 (suspension, mouse lymphoblastoma, lymphocytic
lymphoma) cultured under standard conditions in an incu-
bator at 37°C, 5 % CO2, DMEM medium. The number of
cells counted in the hemocytometer. The protein level was
determined using a set of reagents of the "File-Diagnostics"
Ltd. The content of schiff bases, diene conjugates, trienic
conjugates of unsaturated fatty acids of neutral lipids and
phospholipids was determined according to standard tech-
niques on a spectrophotometer at A = 400, 232, 278,
220 nm, respectively [6]. The neutral lipids and phospholip-
ids was separate by heptane and isopropyl fraction. The
content of TBA-active products (MDA) was determined on
a spectrophotometer at A = 532 nm [7]. The antiproliferative
effect was determined by flow cytofluorometry. Experi-
mental data was processed according to generally accept-
ed statistical methods.

Results and discussionto. We obtained the following
results for the action of the open and closed forms of pep-
tidomimetics: there are statistically insignificant fluctuations
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of the average value of the content of diene conjugates has
not changed with respect to control in both phases and
states of FPM (Fig. 1); the same thing was observed in the
determination of trienic conjugates (Fig. 2); the content of
TBA-active products in cells relative to control (Fig. 3); In

the investigation of the content of Schiff bases, a statistical
difference was observed only in the phospholipid phase
with an open form of PM, in the neutral (open and closed
forms of PM) and the closed form in the phospholipid
phases have statistically insignificant changes (Fig. 4).
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Fig. 1. The content of diene conjugates in the fraction of neutral lipids (A) and phospholipids (B)
of mouse lymphoblast cells of L1210 by the action of the test substances (M+m, n = 5)

*—p < 0,05 in comparison with control.
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Fig. 2. The content of trienic conjugates in the fraction of neutral lipids (A) and phospholipids (B)
of mouse lymphoblast cells of L1210 by the action of the test substances (M#m, n = 5)
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Fig. 3. Content of TBA-active products (malonic dialdehyde)
in mouse lymphoblast cells of L1210 by the action of experimental substances (W#m, n = 5)
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Fig. 4. Content of Schiff bases in the fraction of neutral lipids (A) and phospholipids (B) o
f mouse lymphoblast cells of L1210 on the action of experimental substances (M+#m, n = 5)

*—p < 0,05 in comparison with control.

With all of the above, in the L1210 cells, a statistically significant increase in death through apoptosis was observed,
both relative to the control group and the groups of cells that were incubated with open and closed forms of PM with each

other (table 1).

Table 1. Level of apoptosis in the cell line L1210 for the action of the test substances (M+m, n =5)

Test substances Level of apoptosis, %
Control 20,67 1,1

GS-PPrSw (close) 37,55*+0,9

GS-PProSw (open) 51,68*+0,8

* — p <0,05 in comparison with control.

In the analysis of L1210 mouse lymphoblast cells in the
cell cycle phases, the activity of the peptidomimete GS-
DProSw was observed: statistical increase of cells in the

G1 / GO phase under the action of the open form of PM,
relative to the control and the closed form; statistical in-
crease of cells in the G2 / M phase under the action of the
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closed form with respect to control and open PM form. In
the S phase, there was a simultaneous statistically signifi-

cant decrease in the number of cells encapsulated with
closed and open forms in terms of control (Fig. 5).
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Fig. 5. Distribution of mouse lymphoblast cells of L1210 over the phases
of the cell cycle by the action of the peptidomimect GS-DProSw (M+m, n=5)

* — p <0,05 in comparison with control.

Conclusions. As a result of our studies, the content of
lipid peroxidation oxidation products in the mouse lympho-
blast cells of L1210 was determined by the action of a pho-
tosensitive peptidomimetic. It was found that in cells that
were cultured with the addition of an open and closed form
of peptidomimetic GS-DProSw, no preexisting changes in
the level of malondialdehyde were observed. It was deter-
mined that the photosensitive peptidomimetics does not
show an increase in the level of Schiff bases, diene and
trienic conjugates. It has been shown that the highest level
of cell apoptosis was observed due to the exposure of the
open form of the peptidomimetic GS-DProSw. The most
prominent cytotoxic and cytostatic action is the open form
of the photosensitive peptidomimetic GS-DProSw. Conse-
quently, this allows us to conclude that the mechanism of
action of substances does not involve active forms of oxy-
gen to neutralize cells.
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BNNMB ®OTOYYTNMBOIO NENTUAOMIMETUKA HA BMICT NMPOOYKTIB
NEPEKUCHOIO0 OKMCHEHHA NINIAIB Y KYJNbTYPI KIMITUH L1210

Memoro docnidxeHHss 6yno oyiHumu Moxnueicms ¢ghomoyymaueux nenmudomiMemukie ensueamu Ha NPoOYecu MepeKUCHO20 OKUCHEHHS Jli-
nidie y Kynbmypi KnimuH. Y pesynbmami Hawux 00cJliOKeHb 8U3Ha4YeHO emicm NPoOyKMie NepeKucHO20 OKUCHEHHS ninidie y knimuHax nimgo6-
nacmomu muwi L1210 3a 0if pomoyymnueozo nenmudomimemuka. YcmaHoesieHo, wio y KnimuHax, siki Kynbmueyeasnu 3 dodasaHHsIM eiOkpumoi
ma 3akpumoi ¢popm nenmudomimemuka GS-DProSw docmoeipHux 3MiH pieHsi dieHoeux i mpieHosux KoH'toecamie, TBK-akmueHux cnonyk, wu-
¢gpoeux ocHoes, He criocmepizanocsk. [NokazaHo, wjo Halisuujuli pieeHb anonmo3y KimuH cnocmepizaecs 3a ennuey eidkpumoi ¢popmu nenmudo-
mimemuky GS-DProSw. Omike, ye do3eosisic 3po6umu 8UCHOBOK PO Me, W0 8 MexaHi3mu Oii pe4o8UH He 3asyyeHi akmueHi hopMu KUCHIO 0 3Hew-

KOOG)KeHHSI KITimuH.

Knro4oei cnoea: nenmudomimemuku, nepekucHe oKUCHeHHs ninidie, knimuHu nimgpo6nacmomu.
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BJIIUAHMNE ®OTOYYBCTBUTENIbHOIO NENTUAOMUMETUKA
HA COOEPXAHME NPOAOYKTOB NEPEKMCHOIO OKUCINEHNA NUNAOOB B KYJIbTYPE KJIIETOK L1210

Lenbto uccnedoeaHusi 6bi510 oyeHUMb 803MOXHOCMbL ¢homovyecmeumesibHbIX NenmMuoOOMUMEMUKO8 8/lusimb Ha NPoYyecchl MepeKUucHo20
oKucnieHusi nunudoe 8 Kynbmype kinemok. B pesynbmame Hawux uccnedoeaHuli 66110 onpedesnieHo codepxaHue nMPodyKmoe rnepeKucHo20 OKUC-
neHusi nunudoe e knemkax numgobnacmomsbi mbiwu L1210 nod delicmeuem ghpomovyecmeumernbHbIX nenmudoMuMemuKos. YcmaHoesieHo, 4Ymo
8 Kjiemkax, Komopble Kynbmueuposanu ¢ dobassieHueM omkpbIimol u 3akpbimol ¢gopm nenmudomumemukoe GS-DProSw docmoeepHbix usme-
HeHuli ypoeHsi ueHo8bIX U MpPUeHo8UX KOHbo2amoe, ThK-akmueHbix coeduHeHul, wuggoeux ocHoeaHul, He Habnrodanock. Bbio nokasaHo,
4mo ebICOKUll ypoB8eHb anonmo3a Kiiemok Habmodasncsi npu eo3delicmeuu omkpbimou ¢ghopmbi nenmudomumemukoe GS-DProSw. [Toamomy u3
yKa3aHHO20 ebiwe criedyem, 4mo 8 MexaHuU3MbI delicmeusi eewjecme He 808sIeYeHbl aKmueHble (hoPMbI KUCII0poOda K 06e38pexueaHuro KIIemok.

Knrouyesnie cnoea: nenmudomumMemuku, nepeKucHoe oKucsieHue sunudoe, knemku aumgobracmomsl.
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BIMJIUB BPC¢ HA LWBUAKICHO-CUNOBI NAPAMETPMU
TETAHIYHOIO CKOPOYEHHA MUSCLE SOLEUS ANKOroni3oBAHuX LLyPIiB
3A YMOBU EKCNEPUMEHTANBbHO-IHAYKOBAHOI ILLEMII PI3HOI TPUBAJIOCTI

BuceimneHo pe3ynbmamu meH3oMempu4Hux docnidxeHb ennusy BPCq (koHUeHmpauisi 0,15 ma/mn) y 0osi 1 ma/k2 Ha weu-
OKiCHO-cus108i MOKa3sHUKU memaHiyHo20 ckopo4eHHs1 muscle soleus 3a ymoeu 1-200uHHOi ma 2-200UHHOI iweMmii y wypis i3 xpo-
HiYHOMO ankoeonizayiero. CuHepaiYHUl eghekm iwieMiYyHO20 yWKOOKEeHHSI ma asIko20/1bHOI iHMOKcuKayii, MoOpieHIHO 3 HAMUBHUM
M'sI30M, NposiesIiEMbCS y 3HUXEHHI MoKa3HUKie cusu cKopo4YeHHs1 o 26,25+3,23 i 20,2+2,45 (p<0,01) ma 36inbweHHi Yacy docs-
2HeHHS1 iT MakcuManbHux 3HayeHb Ha 1,33%0,12 ¢ ma 1,45%0,15 ¢ (p<0,01) eidonoeidHo. Noka3zaHoO, W40 3a yMoeU 8HyMpiWHbOYe-

peeuHHO20 e8edeHHs1 po34yuHy BPCq, yi nokasHuku eipo2iOHo 3pocmaromab.
Knroyosi cnoea: ¢pynepeHu, iwemisi, XxpoHiyHa ankozosisayis, muscle soleus.

BeTyn. lweMmiyHi yLWKOAXXEeHHS — OAHi 3 HannoLUMpPeHi-
WIMX NaTONOrN4YHNX CTaHIB CKENETHUX M'A3IB HMXKHIX KiHLIBOK
[1], Ta ctaHoBnATL Ginbwe 35 % BiA 3aranbHOI KiNbKOCTI
MOLLKOAXEHb OMOPHO-pyxoBoro anapaty [2]. lwemia Bu-
KNUKae THXKI  MOPOdYHKUIOHaNbHI NOPYLUIEHHS M'A30BO1
TKAHWHW Ha piBHI OKpeMux Miodpibpun, WO CynpoBOOXKY-
€TbCH NPOJIOHrOBaHOK ANCTPOMIEID M'A30BUX BOMOKOH [3].
BesnocepeaHim Hacnigkom ilweMii € 3MeHLWeHHS Makcuma-
TNbHOI CMMOBOI NPOAYKTUBHOCTI [4; 5], NpUWBUALLEHHS BUHU-
KHEHHS1 Ta PO3BUTKY Mpouecy BTomu [4,6]. Ha GioximiyHOMy
PiBHI iLUeMiYHi YLUKOOXXEHHSI CKeneTHUX M'AsiB npeacraBns-
I0Tb MOCHIAOBHICTb GiOXIMIYHMX peakuin, ski iHililolTbea 3a
YMOB TiNOKCIi BXe Nicns OeKinbKoX XBUMNWH ilemi3aLii, He3a-
NeXHo Bif, eTionoriYHNMx ocobnMBoCTEN TKaHWHK, | € Hacnia-
KOM HeJoCTaTHbOro KpoBOMoOCTayaHHs [2]. Yxe He Bu3MBae
CYMHIBY TOM (hakT, LIO aKTUBaLis MpOLECiB BinbHOpaavka-
NBbHOTO OKUCHEHHS | MPUIHIYEHHSI CUCTEM aHTUOKCUAAHTHOIO
3aXUCTY CYMNPOBOMKYIOTb SIK caMi eni3oam rinokcii/iemii, Tak
i mocTrinokcnyHM/NocTilemiyHun nepiogn. Baxnuee micue
B maToreHesi HagMipHOro BNMAMBY BiNlbHUX pajukanis Hane-
XWUTb 3HWKEHHIO aKTMBHOCTI aHTUOKCUAAHTHMX CUCTEM, a
came: cynepokeug-gucmytasn (SOD), rnytaTioHnepokcuaa-
3n (GPX) i kaTanasu, kapHo3uHa3M, ackopbiHOBOI KUCMOTH,
6eTa-kapoTuHy, anbga-Tokodepony Towwo [7].

Y niogen, ki 3noBXuBalTb ankororiem, AoCUTb 4acTo
OiarHoCTyloTb Tak 3BaHWMM CUHAPOM MO3MUINHOI  iLemi,
CMPUYUHEHNIA CTUCHEHHAM OAHI€ET 3 KiHLIBOK Barot BriacHOro
Tina BHacnigok TpuBanoro nepebyBaHHs y BUMYLLEHI Mno-
3uuii [8]. PymHiBHWIA BNNuB eTaHony W aueTanbierigy Ha
CKeneTHi M'A3n 1 Miokapa, NPosSBNSAETLCHA Y NOCUMEHHI Npo-
LleCiB NEepeKUCHOro OKUCHEHHS, iHiLjiioloun HagmipHe YTBO-
PEHHS BiNbHWX pagukarnis i PO3BUTOK OKMCHOIO cTpecy [9].

3aBaskM HaAHOPO3MIPY, BUCOKIM XiMiYHiN CTabinbHOCTI
Ta nNpUTamaHHMM YHiKanbHUM oTOodIi3NYHUM BRaCTUBOC-
Tam [10], Ceo bynepeH BUKNMKae HanbiNbLINKA iHTEpPeC Ans
eKcnepuMeHTanbHux GiomeguuHux pocnigkeHb [11-17].
Ce0 (bynepeHu NposIBMsOTL BigHOBMNIOBANbHY 34aTHICTb,

NPUELQHYIOYN [0 LLECTM E€NEKTPOHIB. 3aBAsKu LibOMY BOHM
[itoTb Y GioNoriyHMX cucTeMax sik yrnoBnioBadi BiNbHUX pa-
aukanis, 3okpemMa i A®K [18-19], HaamipHa npoayKLuis Skux
nexutb B OCHOBi BaraTbox 3axBOploBaHb NOAMHU Ta TBa-
pvH. OcHOBHOW nepeBaroto BukopucTaHHs Ceo hynepeHis
SIK NOTYXXHWUX aHTMOKCUAAHTIB € IXHA 34aTHICTb nokanisysa-
TUCSA BCEPEAUHI KMiTUHW B MITOXOHAPIAX Ta iHWMX opraHe-
nax, came B SIKMX, 3a MATONOrYHUX CTaHiB, BiabyBaeTbCA
YTBOPEHHS BiNbHWX paauvkanis. [looaTkoBOK nepeBaroio
Ceo pynepeHiB Ta ix NOXiAHWX € IXHS 34aTHICTb Hecnewu-
¢ivHO 3axuLlaTi Pi3Hi KIITUHKM Bi4 PiI3HOMAHITHUX TOKCUHIB
[20-21]. NiTepaTypHi AaHi BKkasyoTb, WO dynepeHn BUCTY-
narTb NOTYXHUMU MOrNMHaYaMy BiNbHUX pagukanise, yTBO-
PeHHS SKMX BiAOYBaETbLCS NpU iLLEMIYHIN TpaBMi OKpeMmx
opraHiB, 30kpema TOHKOI KULLKK [22] Ta nereHb [23—-24].

BpaxoByoun, Lo 3a ileMiYHOro MOLUKOMXKEHHSA, 06Ts-
)KEHOro 3rOBXMBAHHSAM arkoros, CrocTepiraeTbCs Hag-
MipHa aKkTuBaLis y M'A30Bil TKaHWHI NpoueciB BinNbHOpaau-
KanbHOro NEPEKMCHOr0 OKUCHEHHSI Ta 3ararnbHe 3MEHLLEH-
Hs1 ePeKTUBHOCTI pobOTU aHTUOKCUMOAHTHUX CUCTEM Opra-
Hi3My, MeTot Hawoi poboTu 6yno gocniantn Bnnve BPCeo
Ha OWHaMIYHI XapaKTepuCTUKU CKOPOYeHHs muscle soleus
ankoromnizoBaHUX LWypiB 3a YMOBWU €KCMepUMEHTarbHO-
iHOYKOBaHOI iLemii pisHoi TpMBanocTi.

MaTtepianu Ta metoau. EkcnepvmeHTn nposBoannucs
Ha 25 popocnux wypax NiHii Bictap, cepefgHbolo Macok
150 r, aknx yTpyMyBanu B ymoBax CTalioHapHOro BiBapito.

JocnigxXyBaHux TBapvH NOAINWMMM Ha N'atb rpyn (n=5):
MSn) — iHTakTHI TBapuHU; MS(al-1) — ankoronisoBaHi 3 ekc-
nepuMeHTanbHO-iHAYKOBaHO iwemieto TpusanicTio 1 rog;
MS(ai-1y —  ankoronidoBaHi 3  eKCrnepuMeHTanbHo-
iHOYKOBaHOI0 iluemielo TpusanicTio 1 rod, Ta BHYTPIWHLO-
YepeBNHHUM yBeAeHHsAM po3umHy BPCeo; MS(al-2) — anko-
rofiizoBaHi 3 eKcnepuMeHTasnbHO-IHAYKOBaHOK iLleMieto
TpusanicTio 2 rog; MSral-2) — ankoroniaoBaHi 3 ekcnepume-
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